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(54) SUBSCRIBER CIRCUIT 

(57)Abstract: 

PURPOSE: To reduce power consumption by 
keeping a transmission gain of the subscriber 
circuit constant independently of the length of a 
subscriber line and feeding power to a telephone 
set terminal with a constant current. 
CONSTITUTION: The subscriber circuit 9 
connecting to a terminal equipment via a 
subscriber line 2 and receiving/outputting a signal 
is provided with a constant current feeding circuit 
3 applying DC constant current feeding and a 
termination circuit 7 placed between signal input 
and a signal output to decide the impedance of the 
subscriber circuit and the termination circuit 7 
variably sets the transfer coefficient of itself so 
that the impedance being the sum of that of the 
subscriber line and that of the subscriber circuit is 
a predetermined impedance. 
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(2) 

1 

fcAtii^t^illA^lslBlrts^T, 

ME&«BBii, inA*«Wfc,toA*ii»i£»fetffc 

SftlA^BB. 10 

ME&SSHlBia, «Haa[8MftffllsI»oa*fUEK:»*:i/ 
iDA^BB. 

SAffl^-r^HDA^tilBS: 1 *tcli 2 £t±«A<5X»« 
MfBtDA^BBfi. £m^TiI^i&«£fT&55£tti»a a? 

«BBt. i9EiDA#«»K#j»fli#*a*"r«if^fli 

*ftij;*jBBi:. MEiDA#*C±i;fc*W*6*tlJ* 
*»Wf*fflBB£, ME**W*fflBBfcWJ«Mg 

^tti^BBtoiwiciaitsn. aoxflig*©^ 

ME&SiBBte. lDA#**i*A*BBfc**fettfc 

fc. ME»*fi^«fflBBTiftHianfciFW»©t5a 

[»*«4] flQA#*B£tfLT«*l;:««3n, 
fcAffla**ttA*@BC*tt*flnA#*^3MSTr* 

« * m *»s ■< > tr - y > x * £ * & m c u % ± 
BBcusit-M >e-y>x£f8:£u femva-emffiife 

[0 0 0 1] 40 

imm±<ommm *^^©jha^ihi 
Blent. ^^romsawsfc^of^asCRrf s. 

[0 00 2] 

JDA#l§BO^J#©|g^ti, 8$;*n5flDA«*!B0«i 

tt, #MB36 3-5 4 8 9 4^4i«tE«SnTV»«lP 
A#BB*t&5. 
[0 0 0 3] ±Eft#8ffili. JUASBKT!©** #8 50 
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2 

t LT. tfc*©£JSfi£«EIMfe&5S£IIUl U *B» 
«*C»tt3n*aPA#*BO«»«fc± 01DA««» 

»«uTfiiefiii»**A* ^ tic «t o gidwicsissst 

[0 0 0 4] 

T* •&* A#B»"ro?BIMI*38«**-r 6 1 ^ 5 fflMV 
untt, JOA#BB©*SMb, SSftfci'fcSdS 
•r4 5AT?ttS»*«>JRWW)Bro»lFfc«:!), i)IJA#BB 

[0 0 0 5] ±EJ»«WHO*HRtUT. 

x#«Bft £**«*«*©*«**. wwwmaifc* 

[0 0 0 6] *£iJUIi. ^Ofi»WHSlDA*W8fi 
ICW&&K Sftttfc-fcfcU »JA#BBT©t8a«tj 
£'>fc < T 5iDA#BB£ii#t;-f £ £ t 

[0 0 0 7] 

[^S&»^-T4fc«)(0^a] ±EIWft*drt"*fc«& 

ic apA#«Bft*UT**R:aNasn, m^*Atu^ 

T-SflnA^BBICfe^T, £*«raf[8H6«ftfTJ&:5J£ 
m^SSIBt. MEflra©A**tffl;&tti:©mfcK 

it en. HDA#0Boot:-^>xsft€-rs*iJB@ 

BiSWU ME#«0Btt, J0A#iiSB£iliA#IUB 
[0 0 0 8] j»E£«»8&e®Bli«k0»£Ufciai«S 

JEEfttttil-raiBStttHlIilBSSSCWl/. ^EK«®Ih1B 
li. MEBJft«aJSBOffi*«Et#l6L/Ta(MEII«ia 

B©ea«»ftaorr5. 

[ooo9] sfc, jnA#«B*^UT»*tc»>ia 

n. ffi^^AttitJ-r^iuA^lsIB* l Stcli2JK±iS^ 
■5S**C*V»T> ME»A*B»». «mS5Tjt«El& 
itSfTTS^^ttSilifSmiHlBi:, HuElOA#iHBlC#^ff 
^^a*T4^^ffi^W*(HlBt, MEHPA««lcfti; 

fc*Fffl#&*tarsff^«^*m@Bt. WEW^m 
^aiiiBtiF^fi^taABBtflDiBiicRftsn, Ida 

S9E«I*0BH. »A#»BtttA#liIBt©'f>K- 
y>z^ J ?fe^»fc'f >fc?-y>^irft6«t3C. ME 

«^@#iKmi9is-pifttu$n^fipjtre^(06]iMR£K 
^•rsci. MEffjw*^m*[aB«»6ifl*r 
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3 

[0 0 10] 

tt. ftBBTfT&fatt«WT3!lOA#BB0>ft3fcW;be> 
ft £ Al A#BB®ft*fttt<DBBaBBftB fcBBE t> T 

[0 0 1 1] mk\t> -4 8V, 4 4 0Q©tiffSli 

©BBJSR** 50Qt Lifclg^. tftfBBBfttt. tt 1 
0 0mA, IXfMTOiSSiB, tt4WCbfc 
5. £fT.<£#j2 5mAt, j£.nffiffin*ft%.lZ. iPA^f 
BB«TM>S*«aftttl. 2W (ifil/3) 

[0 0 12] MA#BBfiCHfffc<WJ*ffi^l/ 
'Wft-BKMBT'SWtt. jS««ffil3l»^, iDA#« 
BIWO«EEft»t-r5^tlCj;-3T«»fi««1l6n. B 
«BBfc*V>T, BBfifc»«lxTJllA#BBf>fcJ- 
*>*0«B#SB«. Sfctt. BfllAtBB'f > 

BABHB0BNH > bf-^>X Sftft-T « c t \Z J: 0 
SifflT££„ Bft£(i]|p|BI::£fr>Tj!igA$BBffl©£l£ 

£«!5£Ts©tt. B6Sfta&gft#t£B£-?Bm;*n 

5 ©Tin A*BB©»Bfil:: JfcB t Tiro AtfBBBT© 
AD A#«SB W©«JE«k-T -5 fc * T ft 4 . 
[0 0 13] mE*tt@B0£affift&£<b£tt*« 
BBBB©fi3tffft£l/TAlA#liIB*£©BflK 

M»A^«issro-r>tr-y>x^iis-r4ea# 

JWlt®ftA#BB&£~Blc?S£$lcBfl?r*. Z 
nc«fc 0, BR©flnA#BBft#*fcLTfcJW>W-©flO 

AtBBfitt. #K-3fc£&6©T#W^^;i/£- 

[0 0 14] *&. BgB£MHMH©££tifte£fl;Stt 

W^;V*»E©JPA#W»WO«EE^6#6ftfcllPA# 
*IB©SIB:B©1' > V-f^sMZ&Z&pmWVHD 

[0 0 15] ^cojcptc, «aS«*^coBfiSaK«8it 
fc£«»BBfc«fcoTBB*fTV>. JnA^BMOitS! 
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4 

\z£ omx%®&m<Di&i$M >t:-y>x£«j&T£B 
m&tzmnzzt* gBBBofiSBft* 

BftSttaiHlBiltKJ^T, inA#lilBBT©B»B 
ASBBU g»WfcBBBKH«ft<*W»l'' , yi' 

[0 0 16] 

[Bftfl] #»W©-BBW£HlfcJ:DllMM" 
5. B 1 K, *»MO-*B«ll»tf*lllA*liBO« 
BH*wT. 0313, jDA#l§IB©3«IIlB£S-f. 
JO [0 0 17] HlCfc^T. JOA#@IB9tt, UDA#I8 

B2fc»aan. bbbb^ 1 c^bbbbu bbb 
B7ic«kOBK©«Bftc»*UTfii«**Barr« 

£ t C«fc D»««fc»A*BBroHW«nA#@Bi'jfc 
B?i U Bti W CB£flm£Bfi> 6 ©»A*«IBfitft 
fa-&Btt#ft-J£fcU ttEBftSBIiUMaAftlcft 
«Lfcfc©T&£o 

[0 0 18] jJDA#HIB9(c:i3ViT, £BBBB3ti. 
«BB««6ffft5. BBEB««iftl3B4tt. §j*m*t 
B»*BB«*3MlfcatH , r***«*fflaBBfcfc 

#6«fflT4ffjW«*«ffliaB£&5. RBBEBttttiB 
B6», i)qA#£lB©2BIW©B«BJE£tfttiiT*. B 
B@B7B. B««JBB»aillB6T*fflStt&2»ffl© 
BBBJEfc»«a*T«iB»ftiiI«"r4. «ii8«jD 
A#BB©B»T*4. 

[0 0 19] 01 CB^T. «B«B*1 iZffi&Zftlt 
iDA#BB2Ctt, 5£«tf&lH]B3 1, it«t*E^ffllHlB 

6©A^£, «£E*B«i)llelB4©tH*t, fSBBffitt 
W0B5OA*t&»«rr*. BffltUB 7 ©£Wlffl 
50 ©A*lCtt. B1Ba»«flEBaigB5oa»«*»a:S!B 
BttJ0ft&«B«£a!tHSn.5flN»v«ii ijWMISnT 
AflatU «B*@B7©W*B^tt. BGBSBBX 
B0B4 OA*B#*J:tf«B««* 1 *»6^««Blc 

®B7©ea«»s«B-r6«fPA*fci4. mmm^m 
mm® 6 ©a*«^sa«rr4. 

[0 0 2 0] UP A#HB 2 CBBS nfe««SEi® 3 lnj; 
OBSSJfi&tt^fTft^i:, J0A#@BBlC*V>T!inA#» 
B 2 © 2 BM £ i; 4itSit«ElJ«KB«* 1 ©»Mffi 

A^^B^E 2 (c^T<t o K«B£ L CttB l/T*llP-r 
•SffitfitfietL/. ^Bfitrt&Ru.e (L) tL. 
[0 0 2 1] 

[81] 

[ B 1 1 



RLine(L) = R L o L 

50 [0 0 2 2] ff<bt, «BW©iIBBfl:*Vifrn 
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tt\ Vitt&SW.fc'SK&S. 
[0 0 2 3] 

C » 2 ) 



* [ft2] 



V L (L) = {R T EL*RLine(L)}lL = (RTEL+RLO-L)lL 



[0 0 2 4] HET. RiBittm8£«SS*l ©BSKffi 
K. Ri«ttiDA#fW©ilM!fcfi*fcO©«Km Ltt 
KlDAtaSSC0H2SS. I itt. )£®Sftag 3 ©m»t«T 

[0 0 2 5] LTztf^T. »A#«B2t±i;-5iaK* 
EVi£ftSEftEEttfHftn6CJ:?T. &tHT&c: 
J;0> j^#*JS 2 ©«8ftL*ft*ii 

[0 0 2 6] Hlfcfcwr, flPA#@& 9 ©Mf)«JE& 
ffl[HlB5©£S«ft£A, ttE4tttXW9K 4 (DfcMfa 

ft£G. «|SS[il?57©fc3i&ft£i3 (Vi) t*tj«. 
DnA^0SS9©iK«'f >tf-^>XZ. 0 (Vi) tt, & 

j£©«fc-5f;:&5. 

[0 0 2 7] 
[»3] 

[ft 3 J 



Zin(V L ) = 



1 



A-G-B(Vl) 



[0 0 2 8] HSfcw'T.tifc. »A#I3K 9 

****A#iai»9 tj&fi»ii*«-oe-^>x»oa 

jtoA#«»W©«ffiVifctfjfcUT*fiiMKlnA 
#118 2 tm^O-l ftRi (Vl) 

5J:3l:U »4Cwf'»«-f>tf-^>xz 

[0 02 9] 

[ ft 6 ] 



* [»4] 
[ft 4 J 



20 



50 



Z in (v L )=R s + 



1 +Rx(V L ) 



jwCs 



[0030] zun?, *ftwc«si-*-f>e-^>^ 
»Ri (v t ) ©ftfrtuTtt«anftinA#w»2 0-f 
>tf-y>xRn. ( (D t©a#. »5c*-r«t5n 

* *«J6fc-Sfit Rl . i . left* J: 5 CT*. 
[0 0 3 1] 

Qks] 

[ ft 5 J 

Rx(V L ) + RLine(L)=RLall=-S 



[0 0 3 2] £©£?('. »DA£«S8 2©^ 

xru.. (D t. unA#0K9C«fet)^tf»fcSlsa 

n-5APA««S§'f>tf-^>X^Ri (Vl) tfcj;4iq 

A*«fto±-f >tf-y>x^-sc-rs^ifc<ko, 

SDA*«* 1 &©£#tt©ftA4HUHt0'f >K-y 
>Xfi&#tt> JPA««!S2(D«KSLlCH«*<*t:- 
ft5S*af*ll«0ll7©eftft»i3 (V 

i) tt. ft2~5£D, *o»6ts-rscni6ti*. 

[0 0 3 3] 

[fte] 



13 



(V L ) = 



R 



S2 



R 5. + hfc? + { R LaU-(-^-RTE L )} AGR S2 



[0034] ::t, Rsi, R5 2 *jj;r;cs' tt. jqa 
#@»**oiift-f >tr-^>^Ri. Cs&^f^tt 

jK©j£»T&S. 
[0 0 3 5] ft6 C*rtttfl9ft-7©£3ffftj3 
(Vt) tJ:r3T«««ft*«*>6llfc*lA#«»2** 

[ ft 7 3 



ft £ Jfl A # 0 2S ft © Jl a» tt © II *S •* > if - ^ > X 
z..' tt. &iC©J;5{;:ftK:— Jtffiz tfts. 

[0 0 3 6] 
[»7] 



Zin = Zin(V L ) + Rune(L)=Zconst.(-«) 



[0037] hi fc*-r»«®» 7 ©«flf gift© juro so umi&mi&z m 4 t*r. m 5 icWEiitfittJSiHift©* 
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(5) 
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8 



tfBftS^-f. 0 5CS1"ct9lC. ft. 
tt, iti)K«£EIHflBK6^60[)(UA«EEVciait:J:O& 

H4«. fc7t*w*fiaw»/s (Vi) 

flfittRi' (Vcom) T&D, HWiJIVcosTfc.fcoT 
ttttft*tJ*T*. h7>v^^Qi~Qi 2 . fittRi~ 

r». R B *±r;«ssii ii-ciijissn*. 1211 mm 
itTffi^^n. sjEE^wgtai 1 izmnzmmzmii 

1" U > h 5 7-HllSn?*<6. 1 3 ttttttSKS 7 CD A 
*JW\ 14tt»»«[lliS7«)a**P, 15i*ttiRj| 

SA#*fT?*S. H 3 lC«(t4&«EEMfi&|riRi ' (V 
cm) tt, mSRi-Rj*»Ki;tttS*^*0. 
X^Qi~Q 3 . Q< tQs, Q 6 ~Qio. Qn iQn #*•€"* 

[ft 9 3 



®S Vc o fc J: o TfittttSTOT * £ eWC* *. 
[0 0 3 8] 
[ft 8] 
[ft 8 ] 



20 



Rx'(Vcont) = 



_ 2V T 



Vcont 



[0 0 3 9] 51 £7*, Vi=»2 6mV1?*5. btzW 
?X> 0 4 {CfeltS^IUIfS 7 <D^^ft J3 (Vco.i) 
tt. BtTK^fft90«fc'5l3*5. 

[0 0 4 0] 

[ft9] 



G(Vcont)= 



R S2 



R si*jwC s ' *Rx(Vcont) 



[0 0 4 1] CilT. R9*«R7i|B|i;fcfcS«fc3fc-r 
SfcJ&fc. ftEMIIfiStRi' (Vco.ni) CDpJ£f5H£ 
Ri'(iii)~Ri'ii» I )ttntf. Vcom, Rsi' llttft 

1 Ofcitffti l fc&sj:5fcUTft»[I.K7©fc£« 
0 (Vi) 
[0 04 2] 
[ftl 0] 

C » i o 3 



Vccnt=-Blii 



A6R 52 » 
II L 



[0043] 
[ftl 1] 



[ ft 1 1 ] 

Rsi - Rsi - Rx'(min ) 

[0044] &±<d£z>\zlt. m\%m&<Dn®<Dm 

[0045] ifcfeflfcfc^T. mzmmmm*. 1 cm 
etTgteiftftbTHTBmswi* 1 hhiss 



50 



40 



jrra. mat** i iz&mm-cfeffi 

«BE*V4. s <!:-r5i:, vn' £ V4is ©IHfttt, *3t© 

[0 0 4 6] 
[ftl 2] 
[ ft 1 2 ] 



V 4WS 



in 



RLine(L)+Zin 



A^(Vl) v 2W 



[0 0 4 7] Rn.e (L) +Zi. (Vi) «» 

-je«Z,..,.Ca*«fc5K. ft*ll,B7fc«fcoTIMP 
3 ft, Zi. (Vi) fcitt3fc*T«fc'5i;:&D. ft&Rlft 
Gntt. ftl 3-C*3ft3<k5l;:-5£££5. 

[0 0 4 8] 

[ftl 3] 



— 44 R — 



[ ft 1 5 ] 



(6) 
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V/.W5 _ 1 

2 * v 2 w G Zconst 



[oo4 9] ?€\z. zmwfrzmznzzmnz 

V4ii, »A*»B®anA*lalBBT0£»«BEfc 

[ a 1 4 3 



[0 0 50] 
[ftl 4] 



v 2w = { R Line(L)-KZ TEL jG f3( VL )(v 4WR -v 2W A) 



[0051] «BS««e*ffig w^ssm-^- v 2 w • t 
in a#bbb©sh*iW v 2 , t <dm& a. 

[0 0 5 2] 
[ftl 5] 
[ ft 1 5 ] 



V 2W = 



TEL 



R L ine(L) + Z TEL 



[ ft 1 6 ] 



V 2W 



38 [0 0 5 3] tfc*. L«bt. e&RlftGiitt. ft 
1 4£,fctf&l 5 J:D»1 6fc:*Tcfc5f;:-£i:fc£. 
[0 0 5 4] 
[ftl 6] 



,20 



G<,2 = 



_ V 2W 



TEL 



A(Zconst+Z T EL ) 



[0055] c©«t5i:, «ss««* i ^©ttflssssti 

lt»ft£ES«Wr-5liI»6t. ttftmiiIIS6 0ffi*«E 
CfcDiHA#0B«©»*'r >lf-^>*fcBHW*ft 
»BB7fcRW-*::fcl;:«fcoT. 

*<eai«iiGi4. G«i«-£fc«-&. s^wu'W 

[0 0 5 6] ***«Ttt, ±te©±5lr > ft«@K7 
fcJ: BSSB©BBS.ca£l>TB^KttK:JnA#BB©- 
&£]!nA#[5]Bl*ll;:l!?aU BBtt.::«IS««*B*& « 

«B©ft*fc&5iPA#BBfi©B*BK:*'3«fc3C. 

ra&BBBs-eft-eftatt-rs^tc.fco. toA*@B 

BOBBBaft^fc^a^taniTBfcfca. MAW® 
BBT©BftBA««/hS<a*CtCJ:-3T. BTftS 
n&BBBBeDftBC^HfettBStt/hS < 1" S £ tlfi 



[0 0 5 7] S^II. 5t«flffll&*l§lB 3 tLT. DC/ 
DC3>/^-*fc£©J:5&ftA*ftBBfcm><&fcB 

[0 0 5 8] 0 6li, *HJS^JO*I^Il]B 7 OH 2 ©flt 

ja«s^-r. BBwRwrtt, nxm^m 2 £B#fc© 

OAlA#BBi2. H7C«an*«t^K. iDA^BBRB 

cc*i. ttt&mizcu, cic©BBBBo#*rr*»* 

jg&lslB-C&efrSns. c©&&. 7 ©£3 

IWft/3 (Vt) tbT«ft7T^-rS;J;0t)ffiiWliftli» 
«tfi*sn5. £©&». t 4 V 9 )VQm9RM (DS 
P) fcJ:oT»«ll]B7*B«U «^Bar*ct«» 

BKB£EftfflllB6*>6©ffl*flr^l 5©ftJE 
Vcomt, B»«£Efti4lI5FB5jJ»e©a*M^l 30* 

AD a yrt-fitzx r>=r4 i^MttcBB 

j^mmmm (dsp) trwiu bbbbosmi 

[0 0 5 9] BSEU&ilLMNaBW:, IFMI#®ftJfttF 
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mt LT%Win&tfitii®& 5 fc J: D JQA#*K 2 ©#* 
fl^mjBE^WU, *ffl§n&7£]BUT«Emtt£&lEl 

[0 0 6 0] -d€\z, m2<D^mm^mmt?>. ms 

tt. *38WO»2©*16«f«fc*tfStPA#III»0*!lSH 
Tfc*. $g 2 ©IliSWr^t^JflA^ISBfi, HiK* 

5 0tttfrt>&. a«E«fl£**Hi-r*B«ieffiiftaiiiiB2 

IftWt, JDA#HliSCIWtr*Wti({H»3»«>*)0 

E-^>AS*jrj-***«llK 7 ©HirtflM* iftlBU 
«BE**««@»4©A*t:««UfcaiA*®»"e» 

[0 0 6 1] |811KM>T, ttiffi«JHfctflIIJB6ft, » 
A#«K Wfc S U fc a « *BE Vi S jtttiin A * s 

Ttt. gflfiJBE&tiilUB 5£«fco TjDA#$8fW<Z» 

±3fcLfct>©-C**. dftdJcO. it WIHJ8& 

ffltLTHl O&mT 2 2£Yy>¥ 
2 3-?mmLtcm£ (« «t © tt £ W bffl £ ^ 

AWT* til: J: 0. HJS<DlB*fl:*niritt»*. 

[0 0 6 2] i£SfcmfciV>K«JBE©BanSft.5il|]A# 

[0 0 6 3] ?mz, 83©IUM£H1 llTJ:9ft9l 

m^l&mSff^^SmffililKai:. ;&gA#8IB© 2 8HK 
©jt^«ffi£$WT5ifi^«flEI&HilHlB6©A;fi, «J» 
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